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ABSTRACT

This study compared four instructional treatments
which differed in the degree of individualization and perscnalization
in a computer assisted instructional unit designed to teach the
concept of function. The researcher developed two units and adapted
the second for four types of feedback: two levels of
individualization to incorrect responses and two levels of
personalization throughout the instruction. The instruction lasted an
average of 171 minutes, during which three achievement tests were
administered, one after the first unit (a dummy run intended to
minimize the Hawthorne effect) and one after each subunit of the
experimental unit. An attitude test was also given at the end of the
course. The results of an analysis of variance showed inconsistent
significance of treatment effects, but students seemed pleased at the
use of their first names during the instruction. (MM)
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There is a movement in education today to individualize instruc-—
tion; that is, to somehow fit a student's education to his needs and
interests. Few educators would argue against the desirability of this
general. goal. The major sources of disagreement concerning this issue
stem from the lack of a uniform definition of "individualize" and the
apparent inability to develop satisfactory methods of achieving the
goal once it is defined.

This study compared four instructional treatments which differed
in the degree of individualization and personalization (references to
the student by name) in a computer assistedrinst:uctian (CAI) unit
designed to teach the concept of function. Mean achievement and atti-
tude scores cof groups of college pre-calculus students receiving the

different treatments were compared.
Background

Proponents of CAI see it as one approach to individualization of

instruction and as a very useful research tool (Hatfield, 1969). This

This paper is a report of the author's doctoral dissertation con-
ducted under the direction of Dr. F. Joe Crosswhite, Ohio State University.
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Jast claim is based on the capahility of the computer for storing and
manipulating data. However, the gquestion of how individualization of
instruction via CAI can best be achieved is "an almost untouched prob-
lem" (Gentile, 19267). Furthermore, CAI's full research capabilities
have not as yet been utilized. The following indicates one reason.

While many (CAI) studies have been conducted . . . in

many of them, the Hawthorne effect of novelty may be

the overwhelming factor (Grayson, 1970).

Research has been done in the area of individualization, including
some studies in which CAI was used. In a programmed learning study
some subjects were given review following an ‘ncorrect response while
others were only given the correct answer. No evidence of significant
differences in achievement scores was found (Merrill and Stolurow, 1966).
In another study, no significant differences in learning or retention

were found among groups receiving five different types of feedback on

a CAI unit which taught science concepts to university upper-classmen
(Gilman, 19267; Gilman, 1969). No significant differences were also
found in a study comparing two modes of CAT feedback with a conventional
classroom approach (Proctor, 1969). The relative effect of verkbal defini-
tions and numerical examples as corrective feedback in a computer assisted
learning task for ninéh graders was investigated by Keats and Hansen (1970).
Results favored the use of %erbal definitions.

Ir summary, the literature indicates that there is a need for researching
methods of individualizing instruction. At least some people feel CAI can
serve as a tool for researchers in this area. However, one major problem

which must be overcome in a study using CAI is the Hawtho:me effect of
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novelty. Past research does not yield any clearly superior approaches

to individualization, either via CAI or otherwise.

Method

Two CAI units were developed by the researcher - Unit A, including
concepts pre-requisite to functions such as sets, ordered pairs, and
graphg; and Unit B, containing the definition of function, graphs of
functions and functional notation. Unit A and Bﬁit.B are available on
one of The Ohio State‘University'S I.B.M. 360/50 computer systems.

They were written in I.B.M. Cauréewritér III, version 2, and were admin=

istered via I.B.M. 2741 teletype terminals. Four types of feedback to

incorrect student respanses were written in Unit B. These are the
result of crossing two levels of each of two variables, I (individu-
alization) and P (personalization).

The levels of I were defined as follows.

I' - the student receives feedback following an incorrect response
which states why his answer is inc@rreét and gives ;he correct
response.

I'' - the student receives feedback following an incorrect response
which states that the givéﬁ answer is incorrect and gives the
correct answer with a’reasgn why it is correct, but the feed-
back does not refer specifically to the student's response.

The feedpack to correct student responses was the same for the two

levels of I. The lengths of the feedback statements for the two

levels were as nearly egqual as possible.
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Pi

The levels of P are defined as follows.

. the student's first name appears in some of the feedback to both

correct and incorrect responses. The frequency of use of the first
name was decided by what seemed reasonable te the researcher. The
only pattern feollowad for use of the first name was that if the
name was used in feedback to one response to a guestion it appeared
in feedback to any response to that guestion. Hence, the student's
error rate did not affect the freguency with which his first name
appeared. To be exact, the name appeared in feedback to responses
to 41 of tha 56 guestions in Unit B. \

the student's name never appeared in the feedback. The four types
of feedback then were I'P', I'P", I"P' and I"P" which result irom

crossing the two levels of I with the two levels of P.

As an example of the type of feedback for each group, Suppose this

question is asked the subject.

X

b. whose domain is [1,
c. whose domain is x and whose range is y = 2x + 3.
d. none of the above.

S6 in the previous question, S = [(x,y): y = 2x + 3 and

=1, 2, or 3] iz a function.

3] and whose range is [5, 7, 9].

a. whose domain is [9, 7, 5] and whose range is [1, 2, 3].
2,

If the student response is ¢ then the I'P' feedback is:

X is only a symbol representing the values in the domain and
y, those in the range. The correct answer is b, Alice.

The TI'P" feedback is the same except 'Alice' is omitted.
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Thg 1"P' feedback is:

No, the domain is the set of values x (or the first

coordinate) may take, so the domain is {1, 2., 31.

The range is the set of y values so y = 2x + 3 has

values 2(1) + 3 =5, 2{2) + 3 = 7, and 2(3) + 3 = 9.

The correct answer is b, Alice.

The I"P" feedback is identical except ‘'Alice' is omitted. Feedback
for the two I groups is the same for any incorrect response; that is,
e, a, or d.

The CAI units were based on a set of :eseaiaher developed beha-
vicral objectives which followed the recommendations of several authors
(Bohein, 1968; Gagne, 1964; Gagne and others, 1965; Krathwohl, 1964;
Lindvall, 1964; Mager, 1962; Tyler, 1964; Ullmer, 1967). The branched
programmed CAI units were designed te lead the students to achieve the
behavioral objectives. The instructional approach was a form of guided
discovery in that a series of motivational questi@né and information
were given the students prior to defining a concept. Three achievement
tests, O, R, and 3, and an attitude scale, T, were developed (twenty
items of the thirty-item attitude scale were used with permission of
Carlton Robardey, Michigan State University). Two pilot studies for
purposes of revising and refining the instructional units and evaluation
instruments preceded the final study. Q was a twenty-item test of Unit
A, R was a fifteen-item test of Unit B, subun;t 1 (the definition of
function), and S was a fifteen-item test of Unit B, subunit 2 (functional
notation). ©Q, R, and 8 were composed of multiple choice items. The
aumber of items and the materials tested by each instrument were decided

based upon pilot data.
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Sixty pre-calculus methematics students at The Ohio State Uni-
veréity in the Winter Quarter, 1971, were the subjects. They comprised
two sections of Math 150 (students are placeé into sections at Ohio
State from & shuffled deck of class cards). The subjects were then
placed randomly in equal numbers into the four t:eatﬁant cells. During
the first three weeks of the quarter all subjects were administered
Unit A followed immediately by Test Q, then Unit B, subunit 1, followed
immediately by Test R, and finally Unit B, subunit 2, followed immediately
by Test S, all via an I.B.M. 2741 terminal. Two days after all subiects
received the computer treatment, they completed T, the attitude scale,
using pencil and paper. The Unit A treatment was included prior to the
instructional unit on which the experimental comparisons were made (Unit B)

in order to decrease the Hawthorne Effect of novelty. The Unit A treat-
ment was identical for .all four treéggént cells.

The null hypotheses of no differences between mean scores of the
combined group I'P' and I'P" compared with the combined group I"P' and
I"P" and of no differences between mean scores of the combined group
I'P' and I"P' compared with the combined group I'P' and I"P" on each
of the criterion méésuzes'R, 8, and T were posed. Nearly egual cell
means prompted eliminating the use of Test Q scores as a covariate.

Thus the hypotheses were tested using two-way analyses of variance with

R, 8, and T scores as the respective dependent variables. The BMDO5V

program for testing general linear hypotheses was used.



RESULTS

The results of the main comparisons are summarized in the
following table.

(Insert table here)

Using R scores as the dependent variable the I effect is clearly
non-significant, but the P effect is significant with p less than .11l.
With the small N in each cell, this may be an indication of some differ-
ences in the levels of P; namely, that the P' groups, those receiving
feadback with student names included, tended to perform better than
the P". .group on R.

The results of the analysis of variance using S scores as the
dependent variable indicate that students receiving the I" treatment
scored higher (p less than .04). This is in contrast to nearly equal
means on the R scores for the ﬁwc groups. Analyzing the P effect shows

that the P' group, those receiving their names in feedhack, scored

‘higher than the P" group, though not significantly higher. The reli-
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ability of the fifteen-item Test R wés estimated by KR - 20 = .70
(N = 60).

To analyze the T (attitude) scores, student responses were coded
from O to 4 with a higher score indicating a more positive attitude.
The results in the Table are based on student scores computed by taking
the sum of the coded student response for each of the thirty items.
Using carrecﬁ to mean a 3 or 4 en an item and inceorrect to mean a 0,

1, or 2, the reliability of this thirty;item instrument was estimated
by KR = 20 = .84, where N = 58. Here N is 58 instead of 60 becéuse

two subjects dropped the course before the administration of T. The
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attitude scores of students receiving the P' treatment are higher
than those receiving the P" treatment at the .07 probability level,
while the I effect is clearly non-significant.

Further analysis showed non-significant correlations betwesen
attitade and achievement scores. Mean student CAI treatment time was
171.07 minutes. This includes the time taken to complete Unit A and
Unit B as well as tests Q, R, and S. Student time did not differ sig-

nificantly among the treatment cells.
Conclusions and Implications

The results of this study do not suggest that the type of indivi-
dualized feedbatk (I') written for thi; pProgram yields better student
achjevement or attitude sccreé than non-individualized feedback (I").
In fact, on one achievement test, scores were significantly higher in
the I' group, while no significant differences were found in the other
achievemant test scores or the attitude scores. These results were
obtained using CAI, but if they can be generalized to other modes of
instruction such as programmed learning, homework, and even teacher-
student classroom interaction, their implications are startling.

Student achievement, acccrding to the fesulﬁs, is greater if,
instead of explaining a student's error to him, the teacher or program
simply gives him the correct answer with an éxplanaticn of why it is
correct. There was also no evidence in this study to indicate that
the students preferred one approach over the other. Admittedly, the
results must be generalized bevond the mode of instruction (CAI), the
target population (pre-calculus students), and the fopic of instruction

{the concept of function) to draw these conclusions.
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The use of a student's first name seemed not only pleasing to
him (attitude difference at p less than .07), but there was also some
evidence that better achievement occurred when the first name was used.
These results imply that students, as probably most human beings, do
respond positively to being referred to by name. This is not a sur-
prising result though in the classroom as in CAI pregrams it is not
always put into practice.

This positive correlation between Unit B time and attitude scores
seem to indicate that the students who enjoyed the program most did not
hurry to finish, while those who disliked it rushed through. The result
may be caused by a few students who became frustrated because they did

not understand the explanation or were simply tired.
Discussion

The findings of one study using one mode of instruction (CAI), one
instructional program and 2 sample of 60 students are a small contribu-
tion to educational research. Much more research in the area of indivif
dualization is needed. Studies using other populations, modes 6f instruc-
tion, and treatment levels should be done.

Some related research is presently being planned. For example,
research has been proposed by Kenneth Taylor, a graduate student at The
Ohio State University, which will essentially replicate the design of
this study, but use a different CAI pragram.and a.different population.
His program will teach geometric ccncegﬁs>tc college seniors.

The researcher alsc plans to follow this sﬁuﬂy with an expénsion of
the feedback treatments. A combination of the I' and I" feedback is

O
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planned, adding a third level teo the individualization variable. It
is hoped that this follow-up study can be done with a sample of high
school juﬁiérszand seniors, since younger populations will allow the
results to be generalized to greater numbers of students.

Another follow-up to this study is presently being conducted at
Virginia Polytechniec Institute. Employing a research design and feed-
back treatments similar to those defined in this study, the investiga-
toy is varying written feedback on lab exercises to groups of elementary
education mathematics students. A g@mpaiison of achievement, retention,
and attitude scores should give some indication of the generality of this
study's results to other modes of instiuction. The data have been col-

lected but have not been analyzed at this time.
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